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(54) PRODUCTION OF LUMINESCENT MATERIAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a luminescent 
material expressed by a specific chemical formula that 
has a blue luminescent color of high luminance in vacuum 
and is useful for three-wave length type of fluorescent 
lamps by exposing the luminescent material to a 
high-temperature zone instantaneously, cooling the 
luminescent material rapidly, and then heating the 
luminescent material in a reducing atmosphere to recover 
the luminescent performance. 

SOLUTION: This production of a luminescent material 



comprises exposing an europium-activated barium 
aluminate composed mainly of a compound of a chemical 
formula, Ba^EUxlVlgA^oO^ to a high-temperature 
region of 2000°C or higher temperature for a moment, 
rapidly cooling the material to spherically particulate 
the material, heating the rapidly cooled spherically 
particulated material in an reducing atmosphere such as 
a hydrogen-containing gas at temperature capable of 
reducing Eu 3+ ions to form Eu +2 ions (e.g. 1 200-1 80°C, 
particularly 1 400-1 800°C), thus carrying out the 
luminescence recovery processing. 

COPYRIGHT: (C)1997,JPO 




THIS PAGE BLANK (USPTO) 



(10B*MHRr (JP) 02) <f$ fip ^ ^ ( A ) (ll)tt*ffi«®R#9 

WBW E 9-3iooe7 

(43)^110 ^9^(1997)12^2 5 

(5Dintci.« trass** fi sa^jKem 

C0 9K 11/64 CRM C0 9K 11/64 CPM - 

"/OS 11/08 B 



(22)fflHB 



ttK¥8-151630 
^8 ¥(1996) 5E22 B 



*2E»:£ *»3c WJ&H©64 FD (± 8 H) 



• ( 



(71) USA 000005821 

*^R#flj*^nm006#ift 

(72) 9MU# Alt #= 

*IBitraSt&^R^E10O6#flfi &T«Sg 

(72)fgl#g 4t« *~ 

*E«tnj(c*^R*Eioo6#ss unpss 

(72)3895* fiffi Mm 

*E)SPISW^R*E10O6«tti 8TF«S 



(74)ft«A #S± ®m JEM 



(54) Sbfc#CD«$B£tr 

(57) 

[ KH] B a 1-s E u X M g A I io O 17 « 

Ba^Eu:MeAl. 1() 0 17 ajt»»flS 
2 O o O °C Bl i<73SSSHai=HIKWfcE U ©SJfeSP U 
fc* (SI, S2). S5c^Bft4 3 13E& L s Eu 3 *J 
jg5cLTEu 2 -£±i«L1#4Se-<?J!ll!SsT5 (S3) . 



Bai-xEuxMgAlioOi7«feS*5fetis 



— S1 

•S2 
S3 
S4 




THIS PAGE BLANK (uspto) 




Ba^Eu^MgA l 10 0 17 (D^iCn 

JlEil- d tf O AttSTJU 5 >^/n' U ^ 7* A 
200 0 0 CJU±(7)S^mfcKr B 1WtCBSLfc 

s&^T*i*4*<b&sxg<t, 

[SINUS 2] *5fett^®lft«a^Xg(D*D^SA<, 1 2 

oo°cti±i eoo^TT*fr*c££4SfB<hT*8i# 

0 0°CUJUl1 8 O 0°Cl£TV&>Z>Z£&ftmf?Z>m'# 
[SI#JS4] ^7fett^Islifi^Xg<DS5n^HftA^ * 

[o O 0 1 ] 
[0 0 0 2] 

So 

[ o o o 3 ] 9t%{*tt(* % **Mo>mmtz& y sg^-t 

3mt§(7)±i£:Ef*. ffi3te*TT*tt2 5 3. 7 n m. P 
DPt'tt147 nmt'fe^ = afcftM0>&#*r<t P D P 
<7)l>-rtt(Dii^T*t. fr<DlS*;*CllJ\ B a x _ x E u X M 

tt$ffllvCt^&. B ai . x Eu x MgA I 10 0 17 <b^© 
xOl^O. 05-0. 2lrK3t-r^«i:. 4 5- 

[ooo4] BilEa.-nfcfOAf^i§7;u5>^/x*';Oix 
^**->*Aifi5fetttt* Br£S<7>. ««/<y* 

Mi Boo^oiS^HSt^r-inSftLrsaiS^ 




^^^9-3 1 O O 6 7 



2 

u x MgF 4 <b^££l£^*£JE?B]-efey. B ai _ x E 
tt^c &5fc<*<D*&&A<2~1 O/im^^^^^lX^b 
LfcBa^Eu.MgA I 10 0 ^Sfi&ttCD&^ttte. 
[0 0 0 5] iC6t% &lt#im<D§£*!t&im.&?SHt)Z>tz 

10 SftttOBa^Eu.MgA I 10 0 17 3i3fef*&T£#* 

it^ftT^*: (4$Biffi6 2-2 0 1 9 8 9#fiS) 0 
[0 0 0 6] 

ttlDBa^Eu^gA I 10 0 17 Wfe«5fc<*£*#*fc#> 

20 Ba w Eu x MgAI xo O 17 Wfe^3ti*CD§£#t£figa*£ 
IbU S£{ST-t£Pn1SA<&o:fco Cttl*. Ba^E 

u x MgAi 1D o 17 Wfe^^i*<DMlb(c^B-r^=t,(Dr* 

& U . fg&^'OT'fc* E u ^-<*>tfMit Lt E u 3 *fC 

[0 0 0 7] ^ftRS$4Ht 
U =iK*M(D^5fe<T^PDPOSa3t«:^CD?ESSS^ 

iS<-r^c<t6?pr^H^tt(o^tt^L. so, fig 
30 (om&ii&i&mmT * z <t £ i #i <t u -c i > * 0 

[0 0 0 8] 

{*£*0& L#^*tt*(D»2JM*<Z> B a 1 _ aK E u X M g A 
I ld Ox7lttAWft7«««Wft^ MBS6 2-20 

i 9 8 9#Bg) f^. &7cf?ffi&4 3 T*ta!&T£xll£ttfr] 

-r^CtfCcfcy. SSfiTLfcB ai . x Eu x MgA I xo 
O l7 «5fef*:C0«5t14^^Isl!ar^^ C £ &3.lyt£Ltz 0 
[0 0 0 9] *m&0)&-!t<*<Dm&l5&:&. ±&<Dto5l 
40 lZ&-Jl\Tte2tltzi>0)T'$>y , Ba 1 _ x Eu x MgA I 
lo O 17 (0^xeT**^^tt^'(b^3&^t*:T*&y. SO 

^2 0 0 0 0 Cfel±(D^ / ! gfim(C©r H 1Wf3BgLtc^. 

[0 0 10] *^(7>^^C7)Sjt^^/Z0UT 
50 PL<i^ 0 




3 



[OO 1 1 ] Ba w Eu x MgA I 10 0 17 <D^^ 

— ^A^S^-U. 1 500-1 SOO^tDSTcHHilt* 
[OOI 2] ^IC. aj*m^^B?P B 1fi*JfC2 0 0 0 0 CKl 

[oo i 3] ±ftLtzmr$&uisummtej:if&&}$w 

[OO 1 4] Lir* LteA*£>* -bEtDKPBlW^S^M/c 

t>(D^t^gI*LT33^ E u 2 "*~-< ^" E u 3 ^-< 5f- 
[OOI 5] -tlBJS^fllS(D^A^2 O O Ot^it' 

(*. ^^<*^^4-^fc«^b-r^c^A<r^^i> 0 £ 
fc. 2ooo < tjaJi(DASismrcBS-r^p B i^fi:<^-^ 

[OO 1 6] 2fefz. )^^<7)^«^3fe«:^S5c#H5Crc 
SiSLT. 3l3fei*:(D^blc<tt^t^fiE$^tcE u 3 *^ 
* > L X E u 2 *-f * > L *# * jggT*3&B#ra1 

}&m* i 2 o o°c^r*i*. mTtji&m < . s^ttSE. 

0 0°Cr*l5{^±/Z(Hlfi-r^A<. 1 800t^4 

-^bm^^x^TK^^^^^Lf-^H^-C'fr^ 
[OOI 8] JL&Lfc^ttf£E&©3^ ^X^*Q: 



(3) ^^9-3 1 006 7 

4 

[00 19] 

[0 0 2 0] Ba w Eu x MgAl lo O 17 0^ 

■a-eato $ s ib^A^tfc-c * ig iti* iz &#itmm 

&te1~ i^v^s i. S2) 0 «ttlblliit*li, 

10 &&i*&mm#itz2 o o o°cia±(D^^fcE®Lfc 

&J£?£afl-r£ 0 2 00 0°C]U±CD?S®T*(Dg?FBl*D^ 

[002 1] 2*mt9[kmjim&mtzn3tmzm 

HHft^lcSIKLT. Eu 3 ^t>^S5nL-CEu 2 M 

20 &C:ftt*£« E u 3 Mt>^S5LLT E u 2 M^->^ 
dcL*#£^£l£. 1 2 O 0°C~ 1 8 O 0°C. *?£L < 
1 4 0 0 0 C~1 8 0 0°Ct*fe^ 0 C(0^Scfc y(S<3tt* 

<t*i^tt/)^^^b-r^^roi^^ 0 *Dl^e#p B ifi s & 

Uf*;^S4) 0 
. [0 0 2 2] 

30 mmmi utiz. m\~i^mm&&m?%» $-r. b 

T;U5^OA<0^Jt^O. 9 : O. 1:1:1 

^r;us -OA. mtJ.— oeoAco&^^s-r 
i^^fc. isa/^'j^Afc^-r^r^s^^AcoJH^ 

Sl^O. 3(37^^^^. ^-IhT^US - OA^^S"T 
*<. ?L»^ffl^T. -hlE3f^S(D, te^/^JOA. t|g 
tt7^vOA, Ht7;U5-^A, ^bo.-aeO 

40 a. *><fctf. ^k7;u=-^A^i^-r^o a^-i**. 

i 6 o 0 o c<Dmm£*m<DM'£J57s*p (5SSit3 e o c 

c/m i n : 2 O c c /m i n) T? 2 B#P^^R!c L T. B 
a o. 9 E u D jMgA I 10 0 17 (D^ieT*S^)$tt-2> 1 & 

0«S^fi^El3fC. 2 5 3. 7 nm(D^H^RBttlZj;y 
«^$^>5Wfe^CD^X^^ h)i,&m4lZ7Ti? 0 0 
2(*. 1 *^3fc<*36< % Bai-xEu^MgAI^O,^ 

¥*ZT*&fr>tsnz>it'&y!iT'hz>^£ &tklti^z> 0 113 

50 l±. 1 X&ftte<DM*mfctf*ftfcttXhZ^££^L 



[0023] *fc. iiai^at^^wtfliari. 
tw*smh«T4. B5(* % usss^x^a&ai&ffi 
x««xr«. *A-T4T;u=r>^x(D§gfii*i o 1/ 

minify Ph^2 ^^3C0Pb1IC. 2 O V<Dmff£ 

R3*DLT. TJUfXD^X"? I ^4$fB^-TS. C 

<DB#. ISIi2j^b&«3<Dra£3S*t*>*3£(*3 50Af 
fc£ 0 d(DB#(D^^Xv h— ^4(D«ifi5a»l*#5n 4.0 

oo°cT*&y. <£&aiTft2ooo 0 cfeU:f;:fc:oT^ 

4. ^*yh-^4A<Se5£*bLfc»* -t»5tt»ACI5fr 
6. 7JUzT>*t3£<t*f::. I»ai3fe{*6 is 
Aft<D1&at3fei*6tt. 2 0 0 0°C£Lh(D;£;g£*rf £ 

cm(7><aSfC s $M<£^f::L/c;tf^*#3§7£ffiSL 

r. ^xvh-^4fcWMW^s§**Lfctta>2**3fc 
2o^<D*«4>T?«fc»T*. C(Dx^i5l^T/\ 0 ^ — >*E1 

61=. *?»M«JCeB7fC. 2 5 3. 7 nm^ 

«P.Stt«fcyS^$^^ir^*3t(OIB3tx^^ h;u£B 

8fC^-T 0 melt. 2*tt*l*8(D|gft«tJS(D— 

^77xttt«:^^u H2ta>Jt«icj:y % 

i«*LU^. 0 7li, 2^aiatei*8<Dtt^»«A<K 
SM*T?fc*£££*U B3£<DJtttf::«»:y« Z?z>X^? 

9&miz t*>u -ixnititan+i&vt&M&it-? & z t £ 

m. 7 O O n mll^e-^ ^tt 

^fotl&Zt&TjkLTl^Zo C<D6 1 O n m£ 7 O O n 
m<D$g&e— ^(*. Eu 3 ~>T*>(D£5fcfCj:**,<DT?& 
y* Ba 09 Eu 01 MgA I 10 0 17 &3fc#4>tf> E u 

[0 0 2 4] fif£ IC. Jtffi2&S&i*8£m*«»F£ 
ffllvC* mmt*mO)M£J)*tp (3Zfiit3 8 0 c c/ 
mi n : 20cc/mi n) T* 1 600 °C<DSJ£T? 2 B$ 

fcffe. OttWaEfcfcfMMU 1 2 0 0 CCD^^ 

0®¥H£01 OfC. 2 5 3. 7 nmCD&m&HSStlCcfc 




*$BiW9-3 1 O O 6 7 



"Tc 0 91*. fifeSftfttf* Ba^Eu,MgAl lo 0 
SSU B2tB6t(D«ttfrj:y. ^^tt^lsJ!gffiS 

fc. Bui*. a«fiit3tei*A<. «n»cDRSit-eiB3t-r* 
^fea>ffiat(*Tffc^ci:^L. B4, H8&aitttrz 

[0025] ttjfcaaMfc-efe&i&aatette, ^x-* 

fc^-r o B1 2 1*. ^^X"7«ia»<D2^«3fe(*a)HfiC 

3&<. i^»*i*fl)»so!)ift4 0 96"(?fc"y % y^x^mm 

fflfflfz«fcor^«lciSTLfc2*fli3fcf*(D»fi3b^ 
[ 0 O 2 6 ] B 9 . 10, 11. 121*. S*£&5fcf* 

i^jflti^tisOT^cD^ttttteatti^-r 

ffl-Ct*. a-,PeOA(D^S^1 Oa t. %t Lf;B 
30 a Q 9 Eu 0 . jMgA I 10 0 17 <0<b^SCT?«^$*L4J-— 
Q Att^TJl, = >i/< 'J 'i? ^ y O AtTfeftfl) 

[0 0 2 7] tt«3, ^5tW^PDP<DWfe^5t«:lC(i. 
Ba^Eu.MgA I 10 0 17 <D<bSp*-eSct>$*LS<b^- 

[0028] £f~. SUfi«os*«'ib«isxa*et*. 2 0 
40 o o^±a>M&tx*a>m^^mtmi&^otzih 

^3t«^A<2 O 0 0 0 ClUJt(7)SJ®lcBira6«i^ 

[0 0 2 9] ^fc v 5gfifi«0)|g*ttteEI«ftiaxgT* 
I*. ^«II^^^P*ffll^T. 

^t«LT, E u 3 *-<7|->*il7uUTE u 2 ^*> 
50 tt*t4MSEaLfc^ 5»«ftMfct*3a:L^ 



(5) 



9-310067 



m L tz E u 3 **f * > &taf&^& tZ J: o T &7C $ ft* 
[O O 3 O] 

[|§IB(D2&£] JiUKDcfc^fC. :«6Wc,fc*Ltf* 

[0 0 3 1] «lJ^«=a6ft^CD^3t*r-V>PDPCD 

[01] *^fc^^^-^o)^SItD^i*(DSSj£^r 

3*C0^P— ^-V— ho 
[0 2] ^^^^6N^^-^ffi(D^S<D1^3fcf*:(7)X 

[S3] *&wizfr&z>--mm(Dmm<o*ix.&ftti;(D& 

[0 5] *^/z6>^i,-^co^aia)> ? ^X^«ig|^ 



10 



[07] *mm{zfrfrz-nmomm(O2&ni!tte0igL 

[0 8] ^SgEICi^*,— 3&&<Dfl^<&2^5fc<*<D§g 

h;u£^-f 0 O 

[0 9] ^IgEEfca^* — ^Jfe<Dfl^SKDfi^5fci*(7)X 

[01 O] *«^«Cii^^-^Jfe(O^CDS*l3l3fe^(D 
0®Ktt;b*«^0fim* o 
[011] *^fz^AN^»-^(Df^S£|(DS^^a> 

[012] *mmtzfrfr&-mmoi&m(D&mi&3tft. 



1 




2- 




20 3- 




4- 




5- 




6- 


■ 1 *Sa5fct* 


7- 




8- 


• 2 



[01] 



[04] 



Bai-xEuxMgAlioOi7Wfe^^fe^ 



-S1™ 

100 



S2 



S3 



S4 



50 

















-/ 
















A, 













WAVELENGTH (nm) 



ftfUI^Fo-a 1 O O 6 7 



[02] 



[@5] 



[0 1 2] 























































































































































































































































































































































































































































































































































































n 




















































































































































































































































































































1 
























































































































































































































■■■■■■■■ MljHHMHMH B ilBliWBB'ffflB 


■hihhh 


1 1 ' 1 • 1 • * 1 1 



10 



20 30 40 50 

X»Bm 26 ['" ] 

[03) ' ;' 

m m ft mm ,.' , 





100 

0 



40 



104 

i 




1 2 A 

* ft * 
tt 9 » 

± * * 

* <* * 



[B6]. 



[@8] 



10 



si 



20 



30 



60 



XlfcBtffi 26 [' ] 



100 
50 





















A 































50 



400 500 600 700 800 900 1000 1100 
WAVELENGTH (nm) 




^^^9-3 1 O O 6 7 



[07] 




[09] 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































i 




























- 


- 














-t 




t 
















BBIBN 


■ IBM 


BBBB 

mmmm 



10 20 30 40 50 

X*fcl£)«r* 28 [* ] 

[0 1 o] 




BEST AVAILABLE COPY 




$$8^9 - 3 1 O O 6 7 



11 1] 



(%) 

100 
50 



400 500 600 700 BOO 900 1000 1100 
WAVELENGTH (nm) 



mmm^ mm & 



*:iEfffn3im^nKiooe#ift taT«* 



THIS PAGE BLANK <uspto) 



